Abstract Xeroderma pigmentosum (XP) is a rare autosomal recessive disease, characterized by hypersensitivity of the skin to ultraviolet (UV) radiation leading to high incidence of skin cancer and progressive neurological complications. It results in premature development of neoplasias due to an exacerbated hypersensitivity to UV radiation causing premalignant and malignant lesions leading to death in early adulthood. Two cases of clinical features of xeroderma pigmentosa with skin lesions were managed in our department. One had multiple clusters of basal and squamous cell carcinomas and the other had malignant melanomas and right neck nodes. Both were treated with multiple wide excisions and the neck node were surgically managed with radical neck dissections. Skin malignancies were common in the sun exposed areas and patients were advised regular 3 months follow up. The disease is ultimately fatal, life can be prolonged by simple preventive measures to minimize sun exposure. Comprehensive multimodality management includes patient education and counselling for the psychosomatic disorder and genetic counseling remains the most important preventive measure.
Introduction
Xeroderma pigmentosum (XP) is a rare autosomal recessive disease, seen in all races worldwide with equal sex incidence [1] . A failure to properly repair UV-induced DNA damage by the nucleotide excision repair (NER) mechanism is seen [1] . This is characterized by hypersensitivity of the skin to ultraviolet (UV) radiation leading to high incidence of skin cancer and progressive neurological complications [2] . It results in premature development of neoplasias due to an exacerbated hypersensitivity to UV radiation causing premalignant and malignant lesions leading to death in early adulthood [2] .
Hebra and Kaposi in 1874 first described it and later in 1882, Kaposi coined the term XP [3, 4] . An estimated incidence of 1: 250,000 is seen in United states and 1:40,000 in Japan, but its incidence is not significant in India [3] [4] [5] [6] . It is characterized by photosensitivity, pigmentary changes, premature skin aging and malignant tumour development which commonly include squamous cell carcinoma, basal cell carcinoma and rarely fibrosarcoma [1] . Malignant melanoma arises in only about 3 % of patients with XP [1] . The lesions occur chiefly in areas of skin exposed to sunlight leading to excessive solar damage at an early age [1] . Patients in the second decade have exponential increase in non-melanoma skin cancer and melanomas with the mean age being 8 years while in healthy population is 60 years [5] . The overall survival can be prolonged by minimizing sun exposure and have regular follow-up for detecting early malignancies that may occur [5] . Less than half of the patients diagnosed survive till the third decade while milder variants of the disease marginally fair well [5] . Dwarfism, mental retardation or delayed development are also seen in some variants while a prognostically better variant called XP-V are seen where a normal ability to repair UV-induced DNA damage is seen [5] .
Here we report 2 cases one in second and third decades presenting with different cutaneous malignancies manifested with poor quality of life.
Case Report
Case 1 A 24 year old male reported with chief complaints of hyperpigmented macules all over the body as well as photo-sensitivity and swelling in the right side of the neck since 3 months. The patient was examined with skin lesions over the face which later involved the whole body. The skin pigmentation was progressive and more so after exposure to sunlight. He presented with progressive increase in the size of the lesion on the face. There was no history of consanguinity and the parents and the other siblings were normal. Complete haemogram and serum biochemistry was within normal limits. Chest radiography and ultrasonography of the abdomen were normal but neck sonography revealed lymph nodes enlargement at level II, III, IV on the right side (Figs. 1, 2) .
Wide excisions of the lesions of the scalp were done along with radical neck dissections of the right side of the neck. The lesions on the scalp were positive for malignant melanoma and the nodes were positive for the same. The patient was later discharged on the fifth postoperative day. The postoperative and 10 months follow-up are uneventful with no crops of lesions arising afresh. Case 2 A 13 year old boy came with history of multiple warty facial lesions on the face, scalp and the sun exposed part of the anterior neck. The lesions were seen on the lateral to the outer canthus, two lesions on the left nasolabial fold, two in the supraciliary region, two in the forehead, one in the dorsal nose and other in the lower left conjunctiva. Many similar smaller lesions were spread out on the face and the anterior neck and dorsal aspect of the left leg. The boy was having hyperpigmentation at the age of four, but at the age of eight he developed multiple warty lesions for which he underwent multiple excisions which turned out to be basal cell carcinoma with sebaceous differentiation. He was advised sun protection and sunscreens. At the age of ten he developed similar lesions for which he underwent excisions on the forehead and the lesion on the nose was excised and reconstructed using right nasolabial flap. Later after 7 months he developed similar lesions on the face for which similar multiple excisions were done (Figs. 2, 3, 4) . Now at the age of thirteen he has presented with similar lesions and was planned for multiple excisions. His blood parameters, liver and renal function tests, serum electrolytes, blood glucose, chest x-ray, ultrasound abdomen was normal. So under general anaesthesia multiple excisions were done and the post operative period was uneventful and discharged on the third day. The appearance improved after the surgery and the patient was advised sun protection. He had similar lesions 53 months back and had multiple excisions of the lesions of the face done in an hospital outside and was referred to our institute. 
Discussion
Xeroderma pigmentosum is a rare pigmentary atrophic disease that begins in childhood and progresses to early development of senile changes in sun exposed skin [7] . The basic defect is a NER defect leading to defective repair of DNA damaged by UV radiation [5] . NER involves removal and the replacement of damaged DNA with new DNA. The two types of NER are global genome NER (GG-NER) and transcription coupled NER (TC-NER) [8] . These patients in the first two decades of age have more than thousand times of risk of skin cancers. [6, 9] Most commonest cancers developing are basal cell carcinoma and squamous cell carcinoma occurring in the sun exposed face, head and neck region [6] . Melanomas occur in one-fourth of these cases and one-third of these cases occur in head and neck [6] . Half of the patients below 2 years experience acute sunburn on minimal exposure to UV radiation and tend to develop neurological abnormalities [10] . Clinical cutaneous manifestations appear below 2 years and nearly 60 % of the cases develop skin cancers with multiple primary lesions [11] [12] [13] . Skin cancers usually arise at the age of 8 nearly 50 years younger than the general population [11] . There is no difference in incidence of skin cancers in dark and light-skinned people with the disease and hence nullifying the photo protective role of melanin in these individuals [5] . Melanin provides protection against UV-induced DNA damage and is responsible for the difference in the incidence of premalignant and malignant Fig. 2 Normal chest x-rays in both cases Fig. 3 Young boy underwent multiple excisions of the facial lesions skin lesions in light skinned and dark skinned people [14] . In normal individuals where NER mechanisms are intact, the levels of UV-induced molecular damage in pigment protected dark skin can be effectively repaired so that cellular transformation and malignant transformation do not occur [14] .
On the converse in XP where the NER mechanisms are defective and dysfunctional, the same amount of UV penetration of the pigmented skin produces the same quantum of UV-induced molecular damage, but beyond the repair capabilities of the defective NER [14] .
In light skinned individuals where greater penetration of the UV in the absence of a heavy pigment layer, can bring about molecular damage of an extent that even an intact and fully functioning NER system cannot cope and cellular transformation [14] . Three stages of the disease are defined depending on the skin lesions [1] . The first stage usually starts when the child is 1-2 years old, with slight diffuse erythema which is associated with scaling and small areas of hyper-pigmentation resembling freckles at the sun exposed areas [1] . In the second stage, atrophy of the skin, mottled pigmentation and telangiectasias appear with the skin appearance similar to chronic radio-dermatitis [1] . Third stage usually seen in adolescence with varying types of skin malignancies often leading to death [1] . Malignancies include squamous cell carcinoma, basal cell carcinoma, fibrosarcoma and rarely malignant melanoma (3 %) [1] .
The occurence of all these three malignancies together is very rare and two occurring two is uncommon [15] . These malignancies are very aggressive and spread faster and so early management is necessary to avoid metastasis and death [15] . These patients usually don't enter the forth decade of life as the metastasis with melanoma and squamous cell carcinoma are very high [15] . These cutaneous malignancies can be prevented with UV radiation protection and premalignant lesions treated with cryosurgery or topical antimitotic agents [16] . Early removal of these lesions done with either excision, chemosurgery or intralesional IFN-alfa, oral isotretinoin drastically reduce mortality of these lesions [17] . Recent studies have shown that topical application of T4 endonuclease V, significantly reduces the onset of basal cell carcinoma and actinic keratoses [15] .
Primary prevention includes genetic counselling, while secondary prevention not only includes early detection and treatment but also counselling for, psychosomatic and socioeconomic problems [15] . The patients with XP should avoid exposure to UV-radiation by use of protective clothing, sunscreen and UV-blocking film [18] . Ophthalmic complications are seen in 40-80 % of cases with photophobia, conjunctivitis, keratitis leading to corneal opacification, hyperpigmentation of the eyelids, loss of eyelashes, and malignancies including squamous cell carcinoma, basal cell carcinoma and melanoma [11, 13, 14] . Apart from occulo-cutaneous malignancies, malignancies in the brain, bone marrow, stomach, testis, lungs and pancreas are also reported [19] . Neurological abnormalities may be mild to moderate including loss of fine motor control, ataxia, spasticity, rigidity, loss of hearing and progressive mental retardation seen in 20-30 % of cases [10, 20, 21] . Accumulation of endogenous genotoxic damaged DNA lead to apoptosis and neuron loss giving rise to neurological symptoms [22] .
Premalignant and malignant lesions of the lips and tongue like leukoplakia, erythroplakia actinic cheilitis and squamous cell carcinoma are seen in patients with XP [4, 5, 23] . Normally the tobacco and alcohol induced squamous cell carcinomas affects posterolateral and ventral surfaces of the tongue and floor of the mouth of elderly users running a aggressive course [4, 5, 23] . But in XP patients SCC 
affects the tip of the tongue of persons younger than 20 years of age and runs a slowly progressive course [4, 5, 23] . The basic pathology is in the NER leading to deficient repair of DNA damaged by UV radiation [1] . There are ten genetic complementation groups, while one group exhibits defective, post replication repair (XP variant), nine are deficient in excision repair (XP group A-I) [1] . The DNA loses its ability to repair, becoming defective and damaged leading to heritable chromosomal mutation and cell death, which possibly cause neoplastic and atrophic clinical abnormalities [24] . Seven XP repair genes, XPA -G have been identified [1] . UVB radiation also has immuno-suppressive effect which acts concurrently with defects in gene repair [3] [4] [5] . XP is a multiorgan and multi-system disease and malignant tumors usually develop around the third and fourth decade [25, 26] . Early diagnosis and immediate implementation of rigorous sun-protection measures delay the onset of skin malignancies [25, 26] . About 70 % of unmanaged subjects die before the age of 20 years but lesser than 10 years in tropical areas where sunlight exposure is high and limited access to oncological services [25, 26] .
Primary prevention include avoiding exposure to sources of UV light including sunlight, fluorescent, halogen and mercury-vapour lights, and must wear protective clothing and UV-absorbing eye glasses, and must use high protection factor sunscreens [4, 5] . Cutaneous, ocular and oral lesions and disorders should be managed as in other patients [4, 5, 23] . Role of topical application of 5-fluorouracil or imiquimod in premalignant lesions are disputed [4, 5, 23] . Due to complete sun protection vitamin D supplementation to be done as deficiency can occur [5] . Challenges during anaesthesia include facial oropharyngeal changes causing difficult intubation, prolongation of neuromuscular effect, epiglottis subsidence during extubation and above all harmful effects of anesthetic drugs such as inhalation agents on NER [18, 27, 28] . Volatile inhalation anesthetics may worsen the symptoms of XP as reported that agents such as halothane deranged NER in cells [18, 27] . Total intravenous anesthesia (TIVA) is better than anesthesia with volatile agents as a method for general anesthesia for XP patients [18, 27] . They are sensitive to muscle relaxants due to the neuronal dysfunction and muscle so minimum use of muscle relaxants is recommended that too under the monitoring of neuromuscular blockade [18] . Regional anesthesia should be preferred over general anaesthesia [2] . As the patient needs frequent surgeries preanesthetic evaluation is necessary as the disease progresses limitations to daily activities also increases [2] .
Only 40 % of patients survive beyond 20 years showing a poorer prognosis. Patients with milder variants of the disease survive beyond middle age [5] . Simple preventive measures like prevention of sun exposure can prolong the life span even as the disease is ultimately fatal [1] . Early detection of any malignancies and regular follow up reduces the mortality increasing the overall survival [5] . The risk of UV exposure for these patients are present even indoors with the increased use of high intensity discharge light sources such as energy-saving fluorescent lamps which emit higher levels of UVR and blue light than do low-intensity incandescent light sources which emit light towards the yellow/red end of the spectrum [29, 30] . Prolonged exposure to high-intensity discharge light sources, in particular at short range may constitute a health risk not only to photosensitive-related skin conditions including XP and lupus erythematosus photosensitive people, but even to the general population [29, 30] .
Conclusion
Skin malignancies were common in the sun exposed areas and patients were advised regular 3 months follow up. The disease is ultimately fatal, life can be prolonged by simple preventive measures to minimize sun exposure. Comprehensive multimodality management includes patient education and counselling for the psychosomatic disorder and genetic counseling remains the most important preventive measure.
